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FOREWORD

This report, which was prepared as part of the Joint Services

Infrared Sensitive Element Testing Program, is one of a series -

that consists of a collection of data sheets presenting variouas phys-

ical properties of photodetectors. The work reported here was
performed from September 1963 through April 1964. It was author--

ized by WepTask RMGA-41-049/21lI/-/RoS8-03- 002 and covered

by the following funds:

BuWeps P. 0. 4-0311

AF MIPR A8-4-1I0

NASA W-1.1, 643-B
BuShips Allotment 17174

BuShips Allotment 72174
Army PO-ERDL 1-64

R. F. POTTER
Head, Infrared Division

Research Department
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INTRODUCTION

This report presents the results of measurements made
on ten photodetectors. It includes data sheets on lead sulfide
cells from Infrared Industries, Inc; indium antimonide cells
from the Santa Barbara Research Center, Davers Corpora-
tion, and Minneapolis-Honeywell; germanium cells from the
Santa Barbara Research Center; and a thermocouple from
Beckman Instruments, Inc.

A summary of the data obtained is given in Table 1.
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APPENDIX

DEFINITIONS OF SYMBOLS AND TERMS

A = adopted sensitive area of the detector in cm 2

f = modulation frequency of the radiation incident on the detector

Af = frequency bandwidth of the electrical measuring syster
in cps

J. rms value of the fundamental component of the radiant

energy flux density, in watts/cm 2

N =, rms noise voltage

R = maximum response

R response as a function of w =2,rf

max ratio of the responsivity at the peak wavelength to,
Rbb the responsivity to blackbody radiation

V ="rms value of the fundamental component of the--signal voltage
as measured with the entire sur'face of the detector exposed

T, responsive time constant. When the photon-excited carriers in the
semiconductor have a simple decay mechanism, :the response to a

sinusoidal varying signal may be given by
2 T 2

R /R. = (1 + ,

The responsive time constant (T) is calculated from the frequency'

response. It will be noted that the load resistance used in each case

is given on the frequency response curve.

R. The responsivity (R) is defined as the ratio of the rms value of the
fundamental component of the signal voltage to the rms value of the
fundamental component of the incident radiation power:

24
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R= V/JA

The units of R are volts/watt.

HN. The noise equivalent irradiance (HN) is defined as the minimum

radiant flux density necessary to give a signal-to-noise ratio of 1 when

the noise is normalized to unit bandwidth:,,

HN JN/V'Af
2

1

The units of HN are watts/cps$ cm
(I

PN" The noise equivalent power (,P is defined as the minimum :radi- "

ant flux ,nece-ssary to give a signal-to-noise ratio of I 'whe.n -the nois,e

is normalized to unit bandwidth:

P = JNA/V'- a f "-
N

The units of PN are watts/cp s.2

N0

D*. D-star is defined1 as the detectivity norm'alized to unit area and
unit bandwidth. Detectivity is the signal-to- no.ise Kr-atio, prodiuced, with

unit radiant flux incident on the detector:
1 Q,:

D* = A? /P ___ _ . .
-N

The units of D* are cm!-cps?-,/w,att. o

D * mm is defined as D-star at the peak wavetength, the optimam blas
value, and,,the.peak detective modulation frequency..

Calibration. The- gain of the electrical system is calibrated 'by inject-
ing a known voltage in series with the detector being tested.. This is

accomplished by means of a small re sisto:r pl'aced between the rdetecd;t'.r

ground terminal and the system ground.. Thus,, the detect'oT signal ;and,
noise voltages ars, referred to thedetector te.rminalrs and o an infinite

load impedance. Tihe detector noise is corre'cted for amplifier -nois'e,.

R. Clark Jones, "Methods ,of Rating th-e Performance ,of Ph6to-
,conductive Cells," Proceedings of IRIS, Vol. 2, No-. 1-. June 1957.
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